(19)B*B#ffrr (JP) 



(12) 



(a) (Wtowmsummn 

#^2002-530860 
(P2002 - 530860A) 
(43)&«B ¥dcl4*f 9/il7B(20Q2.9.17) 



(51) IntCl* 
H 0 1 L 21/31 
C 2 3 C 16/455 



F I 

H0 1L 21/31 
C 2 3 C 16/455 



f-n-r(##) 

C 4K030 
5F04 5 



&zmx *»* ?m&m* m (-£ 41 h> 



(21)UJB#^ 
(86) (22)ffi8IB 

(85) S!iRXStflB 

(86) H»ttJH#^ 

(87) SI8&&1#*» 
(87)HB&B8B 

(31) «5fc«*®#^ 

(32) «£B 

(33) «fc*fci3Ba 
(81)Jg£B 



- 583073( P2000 - 583073) 
¥dm¥H/i4B(1999.11.4) 
¥«13^5^14B(2001.5. 14) 
PCT/US 9 9/2 6 1 7 2 
WOO 0/3 0 15 8 
¥J£12# 5 25 B (2000. 5. 25) 
0 9/1 9 1. 3 64 
¥^10^1 1 R 13 B 0998. 11. 13) 
#H (US) 
JP, KR 



(71) fflKA Tf^Y Yr'JT/l-X -f>n-#p< 

■i 7~V H 

APPLIED MATERIALS, I 
NCORP ORATED 

95054 tj-v* nvr-x 7 

^-o.— 3050 

(72) &9I# -f->*>7, 7^/* 

873 

(74)«8!A #H± S#)l| 



(54) tftmoZm CVDfflift>;WX^XfA 



(57) 

S6l©#XAPtt. ft>M»rtI*6^10ttlTl 
1<D#X£#W&U &2©#XAPK. ftWtCftii 
68 1 ©ffifcj; DiSt^SB 2 2 <D#X*#«& 

i©^x^6©iseis:Ai®t®«5-a--5. *f8ga«£ 

>A©rtffi*> $m 1 ©tEJSlC&SlS 1 O^AP^b 




(2) ^2 00 2-5 308 60 

a) iaif+y;^, 

1 KfEicOgBo 

cms 3] mmmrvyw, ^g^x^i^Mfty^ 

[H#^ 4] ^1 <D#X# S i F i m 2 (DtfXff S i H< £#t?ff 

*S 1 £IEi£<Dg«o 

Iffi&m 5 ] mi <DSgKKI£3i 2 <DEM<D\tmt>\ mo. 2 4«0. 8 
5 -£&£W3<Jg 1 {CfBtSOSBo 

[|$I6] mioses, m2. 55-r>^e>^j3. os^rym 

9 , £ 2 #91. 7 5 frZlfo 2 . 55^ y^^ltim. 1 KiB48©g 

So 

ticmfbtircmfottts^frz, mi. o^y^fr^mz. s^y^-cDum 



(3) ^2 00 2-530 8 60 

CiS#SU 2] tulBm 1 <D#XAP#\ MfBSl2©;tfXAPi:Jigft£gi 

8 5 1 4 tCf5«cOg« 0 

Itmm l 8] iiufESg 1 <D#XAP#* MK!S2©:tfxAP£«:JI&<§>£j 

[is^« 1 9] tutem 1 (Dfixxatf, mmznzmfaiDmmfrzmmz 



(4) ^2002-530860 

[IS*S2 1] d) Xf7/a) Otutc^-X^y^n-hT^^y^O 

«tit^xf7 ete^ty»*^ 2 0 Kmm<Dxm 0 

. 8 5 T*&£§i3£Jg 2 0 tcMWrio 

[it j%m 23] mi <otfxt)\ mummied trm 2 <d#x £ 

[IS^2 4] mi <DtfXt)\ m5 0 s c cm^^8 0 s c cmtIA 
m2(DJSX£>\ ^ 5 0 s c c m^P,^ 8 0 s c c mt'iA?tl^M2 
0 {Cf2»73& 0 

[IS^S 2 5] mi SiF, m 2 S i H< 

it #e 2 o icmm(D^m 0 

nmm2 6] mio^x^s i Fitmm^^. ^2oots i h« 

a ) ^ y/^<op«9ffi*^m i commc&zwi i o^xxp^/rLTm i 

^»At§Xf>yyi:, 

b ) 2 (Dmmic&zm 2 o^xAP^urm 2 

[»*12 8] mi ©SgSli:m2£Dl^g|i:(DJtW. $50. 2 4^^0 
. 8 5 ?&%m im. 2 7 tcf2$c<D#r£o 



(5) ^20 0 2-5 30860 

imMm3 0] Wil<DJSXt)\ ^50sc cm^^8 0 s c c mTaJA 
m2(DtfXb\ &J5 0 s c cm*^|^8 0 s c c mT*mAZftZ>m>£T%2 
7 {CI2«cD73So 

Umm3 1] S£lcD#X#S i F4 hWM?£'c$fr> ^2©^S i H< 



(6) 2002-530860 

[0 0 0 1] 
[0 0 0 2] 

{b^Mfg^fi (cvd) , x«y^->^\ Ej&te-r#vx«^:/yfcir©iNW* 

Xn^xttefflSns^X^-zWi, MS, X^XV#g£f§©i§#*£-£l:/c 
»JSg^X^X^<fcDk^g3|g^X^XvaWiT^S 1 o©*iJj&fct, g§#*S 

[0 0 0 3] 

H3£T"te, S5*fi^7X7 (HDP) CVDXn-trxSrffl^T, fb^KfSM 
I^/^-v ^ 'J ^^ffl^ttt^, HD P-C VDXn-feXTte, StSM 
\cffl&\srzfflte3b%ELf&V—V\ittmWL (RF) x*/l/4*— ^Blip-rs C tt- 

-r©tc^^:x^;l/^-AW>-r§fc46^ cn^Xn^x^i&g&BfF^JSli 
[0 0 0 4] 

«fcA,£©HD P-C VDXn-fex©S*Sfoiu S«±tcffM^ti/cv-ryfcJ: 
tffl&©«pa©fflk:*S4 J iryX%a»te^5iab4^6, *&—©/»*%«> 
tR©a®^mcii=9frSiii:T'*So itao^-ttfc^^^O^li, x^x 



(7) ^2 002-530860 

^OjftOfeB^-afr y n -tr X #X <D 7 XVKDt^tV > tcgpsnc f£S£gtf v > 
[0 0 0 5] 

0 i te, £££*f;&li^«1g±&ci««€>M&&HD P-C VDfty/^ 

©Iffffi^T^^o HDP-C VDft>/^- #J£LT, *'J7t^-7fflty 

F^-rUT^Xft (Applied Materials, 
Inc.) fr^A^t^U 1 t i ma HDP-CVD^fA^§„ — 0£ 
WtC, HDP-CVDftV/q 0 Ote, 7^ y/^gf* 1 0 2, M^ftSPfa 1 

0 4, #XAP 10 6, ^Xitn 10 8, ^^o-'x^T^n-r^y^xvig^ 
tli i 0^§ o fty^tl*i0 2(t Jim, yxf^77h7*-i,t 
ftte^e/ u x±icMtttf ?>n> ±li i 2t>^^y^m.W \ o 2<D±.ffi%mts 

c ±11 1 2±&C&, ^bZ;l/5^i«7A (AhOO &£<D-fe^^y^fr£iI£t 
ft^ti§F-Al 1 4#W£>ti3 0 ^T;bn-r;l/^XV|g^§§ l l ofi, 
}I3t, ^lt5^2(D3^H 16, 1 1 8t. m\35&X$W,2<Dn^)\s\ l 

6, i i 8ic^n^rimnmicmm^rifzmi ts&xs'mzv rf ijgi 20, 1 

2 2£r{f*.£ 0 iS^S^XV^^^^^^tc, il©3^;H 1 6t±x H— A 

1 1 4(Dl®micm}t>tl%(DlCftLT^ S2 03>T;l/l 1 8«\ F-Al 1 4© 
±73tc^tt^n§o #XAP1 0 6tt, Sfi^BP#©±^»cfeS««»i: 

;H 2 4tt, 7^ty^O»^lKig|5ttl 0 4±lC{£B-r§S*g£D fcJt 

2 6*5«}:t;^12 8mS 0 It^yn-bXcf, ^XAP10 6^bT7 P 
Dt7**X^A?n, ^^y/^^yn-bX^XOy^X^^^^tiT, S 



(8) #^200 2-5 308 60 

[0 0 0 6] 

i«^jgy^x> (hdp) yp-trxti, mmms&cDm&icis^Ti&mzftzn 

m%-7n*ix?&% 0 HDP -/n-trxte, *«lHlSS^^-r§fca6tc^^iia 
%ft%kV!)M(Dls^JlT:&Z>o HD p-/n-trx-e«, ^^-/^X^y;, il^, -f 

[0 0 0 7] 
[0 0 0 8] 



(9) ¥f%2 0 0 2-5 3 0 8 6 0 

[0 0 0 9] 
[0 0 10] 

Ki] 

S i H< +0 2 ->S i 0 2 + 2 H 2 

Ftt*j£^2 5 0 F«^^H>T^7?n5o it«HU«D^-X 

-y^fyyii, $J4 5 0 0WOV-XRF £^160 
ffl^T^T^n^o 3 0 0 mmMfc<DJfcmvte. i«Xn-trxy\ ilS, I® 1 0 
, 1 2 5 WOV-X R F t^5 6 2 5WO/W7XR F^fflV>T^7?nS 0 if 

iiov'-X-y^xf i^i o, 1 2 swcdv— xr f ^3 6 0 ow 

(D/WTXR F Mil Zm^T ^17 ZtlZo 
[0 0 1 1 ] 

^(DrnfazmmLfcfe. is-x-y?zi-hte, ^-x-y^fzi-h±im 
[0012] 

-rs^#^x (fsg) *z<D7vm&M*Mmt%rc!sb! l c?-v>;w&mzfi 

J^&, -fev5>y^££j£;LT, F-AcD^E±tcA 1 2 Ox F y (CCT'xfcJ; 
tfyM^O ^Mtl.o ^JK^^ynm^^ (S IMS) £0, F 

-A±^A 1 2 0, F y «?n^i, F— AOJtfb&cfctfXn-fcX KU 7 Y1$ 

rtcDX/^y^OEj-'lt^Xn-fex FU7 F^£C3 0 Xn-t?x FU 7 hlc J; 



(10) £^2 00 2-5 30 8 60 

[0 0 13] 

y^n-h OioooA) *<i«?nSo »v^>-X-v^3-ht4, 77I 

LT^-X-y^n-h^LTMi5cr^Ci:^T^. F-i*±l£A l 2 O.F y 

^it^L^-TSOU:, &#&B#Rg#frfrSo S/-X-V^3-h»4, 7y%m 
¥tfi/—X—>?a—h%ftLTl&Wt&'r* K— A±»CA liO. F,*Jgj«L* 

[0 0 14] 
[0 0 15] 

M^tiTl^o F-A(DP t 3®±tC^-X-y^3-F^ffMtl^S-r§t7) 
[0 0 16] 



(11) tfg 2002-530860 

Xfezmwrzo ciDmus&xfjjmztirc. K-A<Di*iffi±tc^-x-y**:3 

[0 0 17] 

Ana, ^+>/^ort®*>e»»iom«j:05fi^»2OE« , e»2o^fx*2saj 
, 7 7i^F-7 p ?n/c^^i^«7x (fsg) (ommvits nom, 

S i F< «f?i£#t?<DK:*fLT, i§2<D#X«, S i H< tTJl3>*^t$o S 

ffi^tlS, COftdDtLT, ^lO^XAP^ ISM^LT^2 0^ 
- y ^n- h £ffM Ll^^f 3©fc&g&i$ffl£j®jf -r 5 c £ «fc 0 , X;l/-:/ 
[0 0 18] 

*fgB^«$rc, ^ ^^op«9iB*^m i ovm-em i ©^fx^m-rsm 1 <o 



(12) 2002-530860 

«9<bLT, lg 1 <D#XAPte, g«^ffite#LT^2<D;tfXAPfcfcJ:g&3£& 
[0 0 1 9] 

x i: !g 2 o #x £ ^ y /^c m A-T §xf7^, $afl #x © -/^ £ 

^-v ^^(Dp^m^m i «c^§^ i co^xAp^LT#A^n, 
x^eoti«^«^-i±§J:9ic, ^ ■w/^op^ffiic^Lrcfig^^D^v^ 

[0 0 2 0] 

t> 2 <D8&mc&%m 2 ©^xap^it^ 2 <D#x##A-r3 

S*SMK:ttLTfg2(D;tfX£«g&3^JgTiIA2nSo 
[0 0 2 1] 



(13) ^2 0 0 2-530 86 0 

[0 0 2 2] 
[0 0 2 3] 

x^it^mmm?-^ >/*v&z c mmy-n i o 

HME 2 0 £Hj£ L> IrI^<»MiI&§ 2 2 £@tfrt£ «fc 3 »CTffl!J4Sa5©^|qjKf' 
##*LV\, 2U\ XU>y h#4 4tc£Dii#»cm^£n&'> 

sp** i 6 wmtztittwrnx- h2 6 £*m%.?z 0 ««ad#- h 2 4 
l/\> 

[0 0 2 4] 
[0 0 2 5] 

ff^ll 8<D±ffifi. iJ^ry^U 1 4©^-X7 9 U-h 3 3*^?n 

><g 1 8 (D±®lC 1 -O&L±<D0 V VWM^nt, y/ 1 2 
X/l/- h 3 3 ^OF^cm^f^ffMirSo 



(14) 2002-530860 

[0 0 2 6] 

f+y^l7ty7'J 1 4 it. -mc, x^;^-fiIK-i,3 2 x*;l/ 
^-^SST-feyyj 6 2 fc^^^OM^^nfc^-X^lx-h 3 3±« 

f^^n^rajg^r-tr^ru 6 4 tfrtt^o ^-x^u-b 3 3«\ #x#K 
#x#@bu y?(o±mc o u ^WM^nt, f-a 3 2 1 tfx^gau y** 

[0 0 2 7] 

^x->A (A I2O3) fcifO-fe^y^te^T"^ 6tt£<, 
[0 0 2 8] 

^7 4^ M»*F-A3 2 0^»k:##{«ftt€»nSo fl'J®n-r;l/7 4 «\ 3^ 
;I/7 2fcd;0 : 7 4©tMW^nx b-^£ -5 legates/— ;l/ Flc «fc 0 

lfeniCWj?JU\ R 2&J:tf7 4«, 2-3<DRr^j&ScRF 

TO 7 6fcJ:tf7 8 £<fc 0 n* 0 
[0 0 2 9] 

&mmi*s %.%ntj*fflfeL, mm. 8MHzx*mtfe'?zmi&$ti*ffi\tz 
t¥ft<DUi?7s$ tisTttmtzrctb, m&vmimiki'&o c<ommr\ rf 



(15) ^2002-530860 

ctic&o, ®&(D#m&timm<picmtLT$>, isxrL.ttnmici&^vimic 

[0 0 3 0] 

^mt mm<D \mn £ n & & o ic m tints %> 0 mt % x v 

-r a 7 )]/ 3 -< ;b ©SB^iJ (c cfc 0 , + V/ * F*3 T <D 5 $>7 * y &)M f u 7 

[0 0 3 1] 

6 4^tf 0 ^»T-tr>7U«, HRte. ;bn&7V- h 8 0 fcfi^pyu 
- f> 8 2 fcfcfll*., EWcR&SHtTStt, ^n&OHt^?*^;!/*^©^ 

»*^n60MtcKtt6n«cfc*«»*U\ A 1 NT'lz-h^MfiitT" 
U-h8 6tt, 3>f;]/7 2 £iKg-f£ J: r> lc-FmicBf&-$nrtffi*mz.T^Z>o 



(16) ^2 002-530 860 

8 6 thum?is-h 8 o £<Dmicmft>ti2> 0 m3<Dm&m&mt>\ 2 

£ F-A3 2£<DmfcmfZ>nZ>o £3®JIMu $J4mi lfr£**J8mi \<om 
fr%%>-DZu*y <y^X (chromerics) frZ>&Zmv&Z£tiMf£ 

[0 0 3 2] 

m***j\<£nmc&ffi'£ti%£ £tftt?£L\,\ ^mmmm^m^rcfy^a. 

§o BfEMHi, **J6 0 p s i <DE.t}"CQ. 8 g pmOWif.tl§ cfc^Clif 
[0 0 3 3] 

[0 0 3 4] 

'}>-?%>££■& ftfr-otco — Jlftfc^ K-A<Di&Stix MgmcjSCT^ 1 0 0°C 
[0 0 3 5] 



(17) ®% 2002-530860 

ai^nfc^x-A^P,i«LW<n o ^2. 3 7wa t t/cm-ti: 

cv&v&m&vit. ■t^^vt-fu-hte. ftmcMib&ztizmmvk 
^'ryax^y-^^/uT^K ^2320 

±®2 3 8£m£fr&«IiMf#*m2 3 6#lH/\ ^S4 J S1S*7cti^x-/NW 
£3££Tf3o *5 7 0 0 V 3; bl/MtJE#, DC«i (H^-tir-r) 
W&L%ftT*>y'7V 2 3 OlcmuZftT, %ftVf2 3 2<D±ffi^5fiSLfett«tC 

[0 0 3 6] 

g«£5H*2 3 2tt, U "7 h »R^as«0± 

n*, 7 p ^xv7b^^i*2 3 2(Dmmm*mi^%m?zrcii>(D9\.M> > 'v j rv h 

tLXftm-t&o -fe^5>y^7J^-2 4 8ti, 77^2 3 4±&C#^- 

2 4 

[0 0 3 7] 



(18) ^2 0 02-530860 

[0 0 3 8] 

t* 1 6^a«^A^OT7a©^g^C^OfitHtC^tetlT, ii»2 2^ 

7-* £ [rjt» j; zfftMic #x * £ fc^-tefflrr c £ # t # 3 „ 

[0 0 3 9] 

>7"U 5 6 f±^0#5 8 6 0 £:£{Ix.3tf V^X* >y * 

y/'J 5 6 fc^tfttt^ 5 8 « % 1 2 i:^-t:^>7°6 0 (DfS 

>y h;I/T-trVrU 5 6O^iCj;t)^$n§^0^6^1 OOmTo r r (0f± 
t}i£*3tfZE.t}ftm*nSffiiC'?Z 0 1 6 0 0 L ftfftMKtfy 



(19) ^2 00 2-530 860 

l\> Z-tf#>7frZ±ffi1S&zrFffi(Dimic&Z9lieLtf-b 5 4tc, 7*7*7 

77^y<D77>^6 1 *i&')Wfz>£?ic, t'yyxzv^iam-h 5 9# 
Its, ^-4-wf>y^ tt^#5 8ic£9?-*>^frt>ftf&-$n, t^yyi; 

•So 

[0 0 4 0] 

r r (Omm(D!±1liCf-^ W^lSilL, *-*TftofcM#X3;fc&#X 

n-^iczommmmztiZo ^m^-Y5 A^ix^x^^y^i^^m^n^ 
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1 <DfiX<DffiA*ffl'0-t%>o fslBlCs m2(Dtfxm3 5 8 £3! 2 OtfXH y 
ho-73 6 0^ 7^73 6 2£rtLT#X#BBy V^Cj&$£nfc®2<D# 
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